The formation of coloured products on heating sugars in strong acid solution in the presence of certain phenols has been used for many years as the basis of various qualitative tests for carbohydrates. These tests have been applied to the detection of carbohydrates as a group as, for example, in the Molisch test, or to individual sugars, for example in Bial's test for pentoses, and Selivanoff's test for fructose.
Qualitative tests such as these have fallen into abeyance in recent years due mainly to the development of two alternative methods. The first of these is the chromatographic separation of sugars using paper and thin layer techniques in which the locating reagents (Smith, 1960) consist of an acid solution of a reactive phenol or amine (naphthoresorcinol, phloroglucinol, benzidene, aniline-diphenylamine) mixed with a volatile organic solvent such as acetone. Secondly there is the quantitative assay of individual sugars based on colorimetry or spectrophotometry of the coloured solutions produced.
An extensive review of these colour reactions with particular reference to the determination of sugars in polysaccharides was published by Dische in 1955. The present paper is orientated towards their use in practical clinical chemistry.
Nature 0/ reactions and variations in technique
The general reaction is shown schematically in Figure 1 . For the chemical changes occurring in a particular case one may consider the anthrone reaction of glucose ( Figure 2 ).
The scheme shown envisages two chemical stages. The sugar molecules are first broken down by heat and strong acid to produce various furfuraldehyde derivatives. Such treatment also causes hydrolysis of bound carbohydrate (e.g. mucoprotein) and polysaccharides (e.g, inulin) yielding constituent monosaccharides. Secondly these derivatives undergo a condensation reaction with a developing reagent.
Technical factors can affect the nature and intensity of the final colour. In most cases the acid and developer are combined in the same reagent. In the Molisch reaction, however, the developer, anaphthol, is mixed with the test solution prior to the addition of sulphuric acid. In those cases where the developing reagent is a sulphydryl compound (cysteine, thioglycollic acid) it is the usual procedure to add this after the hot acid treatment when the mixture has been cooled to room temperature. The time of heating can be critical for several of the qualitative tests. Thus, prolonged heating can give rise to false positive reactions by glucose in Selivanoff's test, and by glucuronates in Bial's test (Varley, 1967) . For the sulphuric acid/cysteine reaction Dische proposed two distinct procedures based on heating times of 3 min. and 10 min. respectively.
Miscellaneous factors may affect the formation of the coloured product, its absorption maxima, optical density, and stability. These include: 
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Blut' -Green Chrorr.ophore 211 optical density in a simpler manner by making use of differences between the absorption curves of the test and interfering substances. Thus, in the sulphuric acid/cysteine reaction methyl pentoses give a fairly sharp peak at 396 nm and show little absorption at 427 nm whilst hexoses have a flat absorption curve exhibiting about the same absorption at these two wavelengths. Calculation of the value .6Ej~~is therefore a satisfactory means of correcting for the interference due to hexoses in this colour reaction. 3. The effect of daylight in those cases where colour development proceeds slowly to a maximum over a period of time. A selection of analytical methods based on a variety of developing reagents is presented in Table 1 .
Methods of improving specificity
The technical simplicity of these reactions is balanced, in-many cases, by a disappointingly low specificity. Methods have been devised to improve specificity, thus, where the interfering sugar is glucose (as in blood galactose estimations) it can be removed by treatment with yeast or glucose oxidase. Alternatively a separate estimation of glucose can be made by a specific enzymic method, and that proportion of optical density due to glucose can be allowed for.
In many cases it is possible to correct the final
